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Abstract
There has been an increasing focus on determining the psychological mechanisms underlying the 
broad effects of mindfulness on psychological health. Mindfulness has been posited to be related 
to the construct of reperceiving or decentering, defined as a shift in perspective associated with 
decreased attachment to one’s thoughts and emotions. Decentering is proposed to be a meta-
mechanism that mobilizes four psychological mechanisms (cognitive flexibility, values 
clarification, self-regulation, and exposure), which in turn are associated with positive health 
outcomes. Despite preliminary support for this model, extant studies testing this model have not 
examined distinct facets of mindfulness. The present study used a multidimensional measure of 
mindfulness to examine whether this model could account for the associations between ive facets 
of mindfulness and psychological symptoms (depressive symptoms, stress, anxiety symptoms, 
alcohol-related problems) in a sample of college students (N = 944). Our findings partially support 
this model. We found significant double-mediated associations in the expected directions for all 
outcomes (stress, anxiety symptoms, and depressive symptoms) except alcohol-related problems, 
and for each of the facets of mindfulness except observing. However, decentering and the specific 
mechanisms did not fully mediate the associations among mindfulness facets and psychological 
health outcomes. Experimental and ecological momentary assessment designs are needed to 
understand the psychological processes that account for the beneficial effects of mindfulness.
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Introduction
At the heart of Buddhist practices and traditions, mindfulness is often described as of the 
awareness that comes from paying attention to present moment experience in a purposeful 
and non-judgmental manner (Bishop et al., 2004; Kabat-Zinn, 1994). Mindfulness-based 
interventions with the explicit goal of cultivating mindfulness through mindfulness 
meditation practices have been developed to target chronic pain (Mindfulness Based Stress 
Reduction, MBSR; Kabat-Zinn, 1990), depressive symptoms (Mindfulness Based Cognitive 
Therapy, MBCT; Segal, Williams, and Teasdale,2002) and substance misuse (Mindfulness 
Based Relapse Prevention, MBRP; Witkiewitz, Marlatt, & Walker, 2005). As each of these 
interventions have been shown to be effective (Chiesa & Serretti, 2013; Grossman, 
Niemann, Schmidt, & Walach, 2004; Hofmann, Sawyer, Witt, & Oh, 2010), there is an 
increasing focus on determining the psychological mechanisms through which mindfulness 
has such broad effects on psychological health. Alongside the development of mindfulness-
based interventions, researchers have also studied mindfulness as a dispositional trait 
(Brown & Ryan, 2003). Importantly, research indicates that meditation experience is 
positively related to trait mindfulness (Baer et al., 2008) and that trait mindfulness can be 
increased through mindfulness meditation training (Bowen et al., 2009; Carmody & Baer, 
2008). Furthermore, trait mindfulness has been shown to be related to decreased depressive 
symptoms, anxiety symptoms, stress, and alcohol-related outcomes (Bowlin & Baer, 2012; 
Cash & Whittingham, 2010; Lyvers, Makin, Toms, Thorberg, & Samios, 2013; Ostafin, 
Brooks, & Laitem, 2013; Pearson, Brown, Bravo, & Witkiewitz, 2014; Weinstein, Brown, & 
Ryan, 2009).
One prominent psychological model of the mechanisms of mindfulness on health-related 
outcomes was proposed by Shapiro and colleagues (2006, 2009; see Figure 1). According to 
this model, mindfulness is primarily related to the construct of reperceiving, which is 
proposed to be a meta-mechanism, or a mechanism that mobilizes other mechanisms 
associated with the health-promoting effects of mindfulness. Shapiro et al. define 
reperceiving as a shift in perspective associated with decreased attachment to one’s thoughts 
and emotions, which has been alternatively described as decentering (Fresco et al., 2007), 
and resembles the construct of cognitive defusion (Hayes, Strosahl, & Wilson, 1999). 
Shapiro et al. specifically posit that reperceiving leads to changes in at least four additional 
psychological mechanisms that are putatively more proximal antecedents to improved 
psychological functioning: values clarification, exposure, self-regulation, and cognitive/
behavioral flexibility. Values clarification involves identifying one’s important personal 
values, which are expected to increase values-consistent behavior. Exposure refers to the 
ability to allow oneself to endure and “stay with” negative emotional states, and is closely 
related to the construct of distress tolerance (Simons & Gaher, 2005). Self-regulation refers 
to the ability to monitor and adapt one’s behavior to changing circumstances in order to 
achieve relevant goals. Cognitive/behavioral flexibility is described as the ability to process 
important available information in one’s environment in order to produce appropriate and 
adaptive behavioral responses.
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To date, there are several studies testing components of Shapiro et al.’s (2006) model. For 
example, in a sample of novice meditators, researchers have found decentering to increase 
directly following brief mindful breathing compared to two other stress-reduction techniques 
(muscle relaxation and loving-kindness meditation; Feldman, Greeson, & Senville, 2010), 
providing experimental evidence that mindfulness practice specifically (and not stress-
reduction more generally) leads to increased decentering. Using a sample of community 
adults, Carmody, Baer, Lykins, and Olendzki (2009) aimed to test Shapiro et al.’s model by 
observing changes following an 8-week MBSR course. They found that changes in 
mindfulness (assessed as a total score of the Five Facet Mindfulness Questionnaire, FFMQ; 
Baer et al., 2006) and decentering (assessed with the Experiences Questionnaire; Fresco et 
al., 2007) were strongly collinear so they created a mindfulness/decentering composite 
change score from pre- to post-MBSR course. This change score inversely predicted a wide 
range of psychological symptoms. Importantly, purpose in life (values clarification) and 
environmental mastery (cognitive/behavioral flexibility) were found to significantly mediate 
the associations between change in mindfulness/decentering and psychological distress 
(depression, anxiety, and stress), whereas self-regulation and experiential avoidance 
(exposure) did not.
In a sample of college students, Pearson et al. (2014) tested one aspect of Shapiro et al.’s 
model by examining decentering and purpose in life as mediators of the associations 
between trait mindfulness and psychological health outcomes (i.e., depressive symptoms, 
anxiety symptoms, and alcohol-related problems) in a double-mediated path model (e.g., 
mindfulness→ decentering→purpose in life→depressive symptoms). They found that 
decentering alone (in the case of anxiety symptoms) or both decentering and purpose in life 
(in the case of depressive symptoms and alcohol-related problems) were found to partially 
mediate the relationship between trait mindfulness and these psychological health outcomes.
Despite preliminary support for Shapiro et al.’s (2006) model of the psychological 
mechanisms involved with the health-promoting effects of mindfulness, extant studies that 
have tested Shapiro et al.’s model have not examined distinct facets of mindfulness. Rather 
than examining mindfulness as a unidimensional construct as in the case of Carmody et al. 
(2009) and Pearson et al. (2014), the present study used the FFMQ, which assess five 
distinct aspects of mindfulness: acting with awareness (focusing attention on one’s current 
activity), non-judging of inner experience (experiencing thoughts/feelings without judging 
them or criticizing oneself), non-reactivity to inner experience (allowing thoughts/feelings to 
come and go without reacting to them or getting caught up in them), describing (labeling 
experiences with words), and observing (noticing internal/external experiences). The 
purpose of the present study was to examine whether Shapiro et al.’s model could 
adequately account for the associations between these five facets of mindfulness and 
psychological health in a sample of college students. Based on previous research (Carmody 
et al., 2009; Fresco et al., 2007; Pearson et al., 2014) and face validity of the measures, we 
selected measures to operationalize each of the psychological mechanisms proposed by 
Shapiro et al. (decentering, values clarification, self-regulation, exposure, and cognitive/
behavioral flexibility), and tested these as potential mediators of the effects of facets of 
mindfulness on psychological symptoms that are particularly prevalent among college 
students (depressive symptoms, stress, anxiety symptoms, and alcohol-related problems).
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Participants were recruited from Psychology Department participant pools at a large, U.S. 
southwestern university (n = 663) to “complete a survey using a computer regarding their 
behavior” and a large, U.S. southeastern university (n = 281) to “complete a survey 
regarding their personal beliefs and behaviors,” resulting in a total combined sample of 944 
college students (605 women, 330 men, 9 unreported). Participants could select multiple 
racial/ethnic groups that best describe them; participants self-reported their race/ethnicity as 
White/Caucasian (n = 395; 41.8%), Hispanic/Latino (n = 392; 41.5%), Black/African 
American (n = 125; 13.2%), American Indian/Alaska Native (n = 63; 6.7%), Asian (n = 58; 
6.1%), Native Hawaiian/Pacific Islander (n = 13; 1.4%), and Other (n = 125; 13.2%).
Procedure
Participants signed up to complete the study online from a list of studies available at each of 
the respective institutions. First, participants read a notification statement or informed 
consent document that explained the risks and benefits of participating and emphasized their 
rights to skip any answer or withdrawal from the study at any time. They provided consent 
to participate by clicking “Next” in the survey. The assessment battery took approximately 
one hour to complete and participants received course credit for their participation. The 
studies were approved by the institutional review boards at the respective institutions.
Measures
Mindfulness—Mindfulness was assessed using the 39-item Five Facet Mindfulness 
Questionnaire (FFMQ; Baer et al., 2006) measured on a 5-point response scale (1 = Never or 
very rarely true, 5 = Very often or always true). The five facets include acting with 
awareness (e.g., “It seems I am ‘running on automatic’ without much awareness of what I’m 
doing,” reverse-coded), non-judging of inner experience, (e.g., “I criticize myself for having 
irrational or inappropriate emotions,” reverse-coded), non-reactivity to inner experience 
(e.g., “I perceive my feeling and emotions without having to react to them”), describing 
(e.g., “I am good at finding the words to describe my feeling”), and observing (e.g., “When I 
am walking, I deliberately notice the sensations of my body moving”).
Decentering—Decentering was assessed using the 11-item Experiences Questionnaire 
(EQ; Fresco et al., 2007) measured on a 5-point response scale (1 = Never, 5 = All the time). 
Example items include, “I can separate myself from my thoughts and my feelings” and “I 
am consciously aware of a sense of my body as a whole.”
Values Clarification—A component of values clarification (i.e., purpose in life) was 
assessed using the 7-item Purpose in Life subscale from the Scales of Psychological Well 
Being questionnaire (SPWB; Ryff, 1989) measured on a 6-point response scale (1 = 
Strongly Disagree, 6 = Strongly Agree). Example items include “I live life one day at time 
and don’t really think about the future” and “I have a sense of direction and purpose in life.”
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Cognitive/behavioral flexibility—Cognitive/behavioral flexibility was assessed using 
the 7-item Environmental Mastery subscale of the Scales of Psychological Well Being 
questionnaire (SPWB, Ryff, 1989) measured on a 6-point response scale (1 = Strongly 
Disagree, 6 = Strongly Agree). Example items include, “I am quite good at managing the 
many responsibilities of my daily life” and “I often feel overwhelmed by my 
responsibilities” (reverse-coded).
Self-regulation—Self-regulation was assessed using the 31-item Short Self-Regulation 
Questionnaire (SSRQ; Carey et al., 2004) measured on a 5-point response scale (1 = 
Strongly Disagree, 5 = Strongly Agree). Example items include, “I set goals for myself and 
keep track of my progress” and “I usually think before I act.”
Exposure—Exposure was assessed through the conceptually similar construct of distress 
intolerance using the 15-item Distress Tolerance Scale (DTS, Simons & Gaher, 2005) 
measured on a 5-point response scale (1 = Strongly Disagree, 5 = Strongly Agree). Example 
items include, “Feeling distressed or upset is unbearable to me” and “I can’t handle feeling 
distressed or upset.”
Depressive symptoms—Depressive symptoms were assessed using the 20-item Center 
for Epidemiological Studies Depression-Revised (CESD-R; Eaton, Muntaner, Smith, Tien, 
& Ybarra,2004) measured on a 5-point response scale (1 = Not at all or Less than 1 day, 1 = 
1–2 Days, 2 = 3–4 Days, 3 = 5–7 Days, 4 = Nearly Every day for 2 weeks). Example items 
include, “I felt depressed” and “I lost interest in my usual activities.”
Stress—Stress was assessed using the 14-item Perceived Stress Scale (PSS; Cohen, 
Kamarck, & Merlmelstein, 1983) measured on a 5-point response scale (1 = Never, 5 = Very 
Often). Example items include, “In the last month, how often have you found that you could 
not cope with all the things you had to do?” and “ In the last month, how often have you felt 
difficulties were piling up so high that you could not overcome them?”
Anxiety symptoms—Anxiety symptoms (i.e., worry) was assessed using the 16-item 
Penn State Worry Questionnaire (PSWQ; Meyer, Miller, Metzger, & Borkovec,1990) 
measured on a 5-point response scale (1 = not at all typical of me, 5 = very typical of me). 
Although five items on the PSWQ are reversed-coded, our exploratory factor analysis 
revealed that these items did not load strongly (<.40) on a single factor; rather, they loaded 
together on a second factor. Given our aim of examining a single factor of anxiety 
symptoms, these items were dropped, and the remaining 11 items were used. Example items 
include, “My worries overwhelm me” and “Once I start worrying, I cannot stop”.
Alcohol-related problems—Alcohol-related problems were assessed using the 24-item 
Brief-Young Adult Alcohol Consequences Questionnaire (B-YAACQ; Kahler, Strong, & 
Read, 2005). Individuals responded on a checklist response format indicating whether they 
experienced a specific consequence in the past month. Non-drinkers were given a score of 
‘0’ to reflect the absence of alcohol-related problems. Example items include, “I have had a 
hangover (headache, sick stomach) the morning after I had been drinking” and “I have 
passed out from drinking.”
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To test the theoretical model proposed by Shapiro and colleagues (2006; Figure 1), 
structural equation modeling using Mplus 7 (Muthén & Muthén, 1998–2012) was 
conducted. We proposed a structural model in which five distinct aspects of mindfulness 
(acting with awareness, non-judging of inner experience, non-reactivity to inner experience, 
describing, and observing) were examined as statistical predictors of decentering, four 
psychological mechanisms (self-regulation, purpose in life, distress intolerance, cognitive 
flexibility), and psychological health outcomes (depressive symptoms, stress, anxiety 
symptoms, and alcohol-related problems). Decentering was modeled as a predictor of the 
four psychological mechanisms and psychological health outcomes. Furthermore, the four 
psychological mechanisms were modeled as the most proximal predictors of the 
psychological health outcomes. Gender, race, ethnicity, age, and school were included as 
covariate predictors of all variables in the model. To evaluate overall model fit, we used 
model fit criteria suggested by Hu and Bentler (1999) including the Comparative Fit Index 
(CFI) > .95, Tucker-Lewis Index (TLI) > .95, Root Mean Square Error of Approximation 
(RMSEA) < .06, and Standardized Root Mean Square Residual (SRMR) < .08.
To reduce the complexity of the model and improve model fit, we followed the item-to-
construct balance approach described by Little, Cunningham, Shahar, and Widaman (2002) 
to create parcels for multi-item inventories. We extracted a single factor in exploratory 
factor analyses (EFAs) for each latent construct, sorted the items from highest to lowest 
factor loadings, and created three to four balanced parcels by pairing items with the highest 
factor loadings with items with the lowest factor loadings. We also used these EFAs to 
ensure that each subscale was unidimensional, which is requisite for using parceling. 
Supplementary Table 1 shows the correlations among the parcels used as indicators of the 
latent factors in the model.
We examined the total, direct, and indirect effects of each predictor variable on outcomes 
using bias-corrected bootstrapped estimates (Efron & Tibshirani, 1993) based on 10,000 
bootstrapped samples, which provides a powerful test of mediation (Fritz & MacKinnon, 
2007) and is robust to small departures from normality (Erceg-Hurn & Mirosevich, 2008). 
Parameters were estimated using maximum likelihood estimation, and missing data were 
handled using full information maximum likelihood, which is more efficient and has less 
bias than alternative procedures (Enders, 2001; Enders & Bandalos, 2001). Statistical 
significance was determined by 95% bias-corrected bootstrapped confidence intervals that 
do not contain zero.
Results
After item parceling, our SEM model provided decent fit to the data, CFI = .941, TLI = .
931, RMSEA = .044 (90% CI [.042, .046], SRMR = .048, χ2(1041) = 2882.18, p < .001. 
Although CFI and TLI did not exceed .95, RMSEA and SRMR were well under values 
indicative of good model fit. Table 1 summarizes the correlations among all latent variables 
in the model. Table 2 summarizes the total, total indirect, specific indirect, and direct effects 
of the five facets of mindfulness and decentering on psychological mechanisms and 
psychological health outcomes.
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Three of the psychological mechanism variables (environmental mastery, purpose in life and 
self-regulation) were all highly correlated with each other (rs > .700); thus, we created a 
second-order “mechanisms” latent variable to reduce issues of multicollinearity. Initial 
testing of the complete model revealed multiple suppression effects (i.e., the total effects of 
specific mechanisms variables on outcomes were opposite in direction to the direct effects of 
those variables on psychological health outcomes). Thus, the results are described with a 
higher-order mechanisms latent variable and distress intolerance as the two most proximal 
predictors of outcomes. Although a single SEM model was conducted with all five facets of 
mindfulness predicting outcomes (see Supplementary Figure 1) to investigate the unique 
direct and indirect associations of mindfulness facets on proposed mediators and outcomes, 
for reasons of parsimony, we present separate tables for the acting with awareness (Figure 2) 
and non-judging facets of mindfulness (Figure 3). For the remaining facets, results are 
described in the text.
Direct effects
Acting with awareness—As shown in Figure 2, the acting with awareness facet of 
mindfulness was modestly associated with higher decentering (β = .15), modestly associated 
with lower levels of distress intolerance (β = −.20), and moderately associated with higher 
levels of the latent mechanisms variable (β = .42). Acting with awareness had significant 
direct associations with all psychological health outcomes, that is, lower levels of depressive 
symptoms (β = −.11), stress (β = −.19), anxiety symptoms (β = −.14), and alcohol-related 
problems (β = −.15).
Non-judging—As shown in Figure 3, the non-judging facet of mindfulness was 
moderately associated with higher decentering (β = .30), moderately associated with lower 
levels of distress intolerance (β = −.37), and modestly associated with higher levels of 
mechanisms (β = .11). Non-judging had a modest direct association with lower levels of 
depressive symptoms (β = −.18), stress (β = −.12), and anxiety symptoms (β = −.20), but a 
non-significant direct association with alcohol-related problems (β = .03).
Non-reactivity—The non-reactivity facet of mindfulness was moderately associated with 
higher decentering (β = .43), modestly associated with lower levels of distress intolerance (β 
= −.16), and was not significantly related to mechanisms (β = .09). Non-reactivity had a 
modest direct association with lower levels of anxiety symptoms (β = −.09), but non-
significant direct associations with depressive symptoms (β = .01), stress (β = −.09), and 
alcohol-related problems (β = −.05).
Describing—The describing facet of mindfulness was modestly associated with higher 
decentering (β = .19), modestly associated with higher levels of mechanisms (β = .11), and 
was not significantly related to distress intolerance (β = .01). Describing did not have any 
significant direct associations with any of the psychological health outcomes [depressive 
symptoms (β = .03), stress (β = .05), anxiety symptoms (β = .03), alcohol-related problems 
(β = .06)].
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Observe—The observing facet of mindfulness was not significantly associated with 
decentering (β = .07) or distress intolerance (β = .05), but was modestly associated with 
higher levels of mechanisms (β = .10). Observing had a modest direct association with 
higher levels of stress (β = .15), but non-significant direct associations with depressive 
symptoms (β = .04), anxiety symptoms (β = −.01), and alcohol-related problems (β = .05).
Decentering—As shown in both of the preceding figures, decentering was modestly 
associated with higher levels of mechanisms (β = .27) and lower levels of distress 
intolerance (β = −.16). With regards to psychological health outcomes, decentering had a 
modest direct association with lower levels of anxiety symptoms (β = −.13), but non-
significant direct associations with depressive symptoms (β = −.09), stress (β = −.07), and 
alcohol-related problems (β = −.04).
Specific mechanisms—The higher-order mechanisms latent variable was modestly 
associated with lower levels of depressive symptoms (β = −.29) and stress (β = −.23), but not 
significantly associated with anxiety symptoms (β = .07) and alcohol-related problems (β = 
−.02). Distress intolerance had direct associations with higher levels of stress (β = .30), 
anxiety symptoms (β = .37), depressive symptoms (β = .23), and alcohol-related problems (β 
= .11).
Indirect effects
Decentering as a meta-mechanism—With regards to the associations between 
mindfulness facets and the higher-order mechanisms latent variable, decentering at least 
partially mediated the effects of three of the five facets of mindfulness: acting with 
awareness, describing, and non-judging. With regards to the associations between 
mindfulness facets and distress intolerance, decentering at least partially mediated the 
effects of four of the five facets of mindfulness: non-reactivity, acting with awareness, 
describing, and non-judging. Decentering also directly mediated the associations between 
these four mindfulness facets and anxiety symptoms.
Specific mechanisms—The higher-order mechanisms latent variable significantly 
mediated the associations between decentering and two psychological health outcomes: 
depressive symptoms and stress. Distress intolerance significantly mediated the associations 
between decentering and three psychological health outcomes: depressive symptoms, 
anxiety symptoms, and stress. Mechanisms significantly mediated the associations between 
four mindfulness facets (observing, acting with awareness, describing, and non-judging) and 
depressive symptoms as well two facets (acting with awareness, describing) and stress. 
Distress intolerance significantly mediated the associations between three mindfulness facets 
(non-reactive, acting with awareness, non-judging) and depressive symptoms, three 
mindfulness facets (non-reactive, acting with awareness, non-judging) and stress, and three 
facets of mindfulness (non-reactivity, acting with awareness, and non-judging) and anxiety 
symptoms.
Double-mediated paths—Shapiro et al.’s (2006) model specifically predicts double-
mediated associations such that mindfulness is associated with increased decentering, which 
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is associated with increased specific mechanisms, which in turn is associated with decreased 
psychological symptoms (e.g., mindfulness facets → decentering → mechanisms → 
depressive symptoms). The double-mediated paths through decentering and the higher-order 
mechanisms latent variable were significant for the associations of four facets of 
mindfulness (non-reactivity, acting with awareness, describing, and non-judging) with both 
depressive symptoms and stress. The double-mediated paths through decentering and 
distress intolerance were significant for the associations of the same four facets of 
mindfulness with depressive symptoms, anxiety symptoms, and stress. There were 
significant double-mediated associations for all outcomes except alcohol-related problems, 
and for each of the facets of mindfulness except observing.
Discussion
The purpose of the present study was to examine a psychological model of the putative 
mechanisms through which mindfulness has health-promoting effects. Specifically, based on 
Shapiro et al. (2006), we examined how five facets of trait mindfulness (Baer et al., 2006) 
relate to depressive symptoms, stress, anxiety symptoms, and alcohol-related problems via 
decentering and four conceptually distinct psychological constructs expected to be proximal 
predictors of psychological health outcomes including values clarification (purpose in life), 
self-regulation, cognitive/behavioral flexibility, and exposure (distress intolerance).
Consistent with Shapiro et al.’s theoretical model, four of the five mindfulness facets were 
predictive of having less attachment to one’s experiences (i.e., higher reperceiving or 
decentering), which in turn was related to other putatively more proximal mechanisms, 
which were in turn related to psychological health outcomes. Further, we found double-
mediated paths consistent with the model for four of the five facets of mindfulness such that 
mindfulness facets predicted higher decentering, which in turn predicted specific 
psychological mechanisms, which in turn predicted psychological health outcomes. Finally, 
the overall model had strong predictive utility as it explained substantial portions of variance 
in decentering (50.7%), the higher-order mechanisms latent variable (57.2%), distress 
intolerance (42.8%), depressive symptoms (47.1%), stress (62.8%), and anxiety symptoms 
(46.8%). However, decentering did not fully mediate many of the associations between 
mindfulness facets on other psychological mechanisms and psychological health outcomes. 
Further, none of the mediators fully accounted for the associations between mindfulness 
facets and psychological health outcomes. Finally, the model only accounted for 6.3% of the 
variance in alcohol-related problems. Together, these results suggest that there are constructs 
missing from the model that must more fully explain the associations between mindfulness 
facets and psychological health outcomes.
Many of our specific findings were consistent with previous studies. For example, consistent 
with Pearson et al. (2014), we found that acting with awareness was directly related to each 
of the mechanisms in the expected direction and inversely related to each of the 
psychological health outcomes even when controlling for four other facets of mindfulness. 
Consistent with a study examining the five mindfulness facets as they relate to anxiety and 
depressive symptoms in a treatment-seeking sample (Desrosiers, Klemanski, & Nolen-
Hoeksema, 2013), we found both non-judging and non-reactivity to inner experience to have 
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negative associations (direct and/or indirect) with anxiety and depressive symptoms. 
Interestingly, we found that the observing facet of mindfulness was positively related to 
stress, and negatively correlated with some of the other mindfulness facets. Previous 
research has found the observing facet to be negatively (but non-significantly) correlated 
with non-judging of inner experience in samples without meditation experience (Baer et al., 
2006), and positively related to psychological symptoms (e.g., Baer et al., 2006; Leigh, 
Bowen, & Marlatt, 2005; Leigh & Neighbors, 2009). Specifically, it appears that higher 
observing may be naturally associated with higher judgment until mindfulness practice (e.g., 
mindfulness meditation) is used to cultivate a non-judgmental attitude that co-occurs with 
increased observing.
Limitations
The present study was limited by the cross-sectional survey design, prohibiting the 
demonstration of temporal precedence, which is requisite for making causal inferences. 
Relatedly, numerous alternative models could have provided equivalent or better fit to the 
data. Together, these limitations point to the necessity of examining Shapiro et al.’s (2006) 
model using experimental designs that can rule out ‘third variable’ explanations for these 
observed associations and can examine the temporal sequence of changes in the 
psychological constructs examined in the present study.
There are numerous limitations in our specific test derived from Shapiro et al.’s (2006) 
model that warrant mention. First, we used a multidimensional operationalization of 
dispositional mindfulness using the FFMQ (Baer et al., 2006), whereas Shapiro et al. argue 
that the three axioms of mindfulness (intention, attention, and attitude) cannot be segregated, 
but must be examined as an integrated whole. Thus, it appears that our operationalization 
may be at odds with their conceptualization. Second, we selected a single measure meant to 
capture a primary aspect of each of the psychological constructs proposed in the model. 
There are numerous alternative operationalizations. For example, we chose a measure of 
distress intolerance to capture the construct of exposure, whereas Carmody et al. (2009) used 
a measure of experiential avoidance. Thus, until definitive, validated measures of each of the 
constructs proposed in Shapiro et al.’s model are developed, additional operationalizations 
ought to be examined. Consistent with Carmody et al. (2009), we operationalized values 
clarification with a measure of purpose in life. However, more specific assessments of 
values and the degree to which one engages in values-consistent behavior would be one 
alternative way of operationalizing this construct. Third, we selected measures to capture 
four conceptually distinct psychological mechanisms, but found that three of these specific 
mechanisms were not sufficiently empirically distinct for SEM model testing. To overcome 
the problems associated with multicollinearity, we formed a higher-order latent variable 
defined by the three lower-order latent variables of self-regulation, cognitive/behavioral 
flexibility, and purpose in life. For lack of a better term, we have labeled this latent variable 
the ‘mechanisms’ latent variable. However, it is not clear what term best captures a 
psychological construct defined by these three conceptually distinct constructs. Fourth, 
although we used Shapiro et al.’s (2006) model as the basis of examining the mediated paths 
between facets of mindfulness and psychological health outcomes, we did not have 
hypotheses regarding which specific facets of mindfulness would be mediated by which 
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specific mechanisms. Thus, our results should be considered preliminary and warrant 
replication. Finally, we are unable to determine the extent to which our findings generalize 
to other non-college student populations. We selected four psychological health outcomes 
that show sufficient variation in college student samples. For example, we used the 
experience of common, negative alcohol-related consequences as an index of problematic 
alcohol use, and found only weak prediction of this outcome in this sample. Findings may be 
entirely different when examining, for example, severity of substance dependence in a 
clinical context. Studies testing psychological models of mindfulness in clinical populations 
are sorely needed.
Clinical Implications
Despite the limitations of the present study, we believe our findings may have important 
implications for mindfulness-based interventions. Specifically, by determining the unique 
direct and indirect paths by which distinct facets of mindfulness relate to psychological 
health outcomes, we gain some insight into how mindfulness-based interventions may be 
effective. For example, non-judging of inner experience was most substantially related to 
exposure, which was substantially related to stress and anxiety symptoms. Thus, 
mindfulness-based interventions that focus specifically on cultivating non-judgment of inner 
experience may be most effective for reducing anxiety symptoms. Although most 
interventions that use mindfulness meditation as a core component use a range of distinct 
meditation techniques (e.g., sitting meditation, body scan, loving-kindness meditation), a 
logical next step in experimental research is to determine the specific sequelae of each of 
these distinct mindfulness techniques. For example, if loving-kindness meditation is most 
effective at cultivating non-judgment of inner experience, focusing specifically on this 
technique may be the most effective in allowing greater exposure to and better management 
of anxiety symptoms. Relatedly, specific mindfulness techniques can be geared toward 
individuals with particular needs. For example, if body scan is found to be most effective at 
increasing acting with awareness, an interventionist can predominantly use this technique 
among individuals who are particular low in this facet of mindfulness.
Conclusions
As acknowledged by Shapiro et al. (2006, 2009), their model is a model of the possible 
mechanisms of the heath-promoting effects of mindfulness, not the model, and thus was put 
forth tentatively. Although we found mixed support for this model, we found the model to 
have predictive utility and it is a useful starting point in the testing of psychological 
mechanisms of the beneficial effects of mindfulness. However, our results suggest that the 
model needs to be expanded. Although many of the models that have been proposed 
regarding the mechanisms of mindfulness focus on different levels of analyses (e.g., 
psychological versus neurophysiological), we need to identify the extent to which Shapiro et 
al.’s model is complementary or contradictory to other proposed models of the mechanisms 
of mindfulness (Baer, 2003; Hölzel et al., 2011; Kerr, Sacchet, Lazar, Moore, & Jones, 
2013; Malinowski, 2013). Contradictory models can be tested against one another in a 
number of ways to determine the model with the most predictive utility, the best causal 
evidence, and/or the most clinical utility. Despite the preliminary nature of the present 
study’s findings, combining our results with studies that map specific mindfulness 
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techniques to specific facets of mindfulness holds incredible promise for refining and 
tailoring mindfulness-based interventions for a variety of psychological health outcomes.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Depicts Shapiro et al.’s (2006) theoretical model of mindfulness mechanisms.
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Depicts the unique direct associations of acting with awareness on decentering, mechanisms 
(self-regulation, cognitive/behavioral flexibility, and purpose in life), and health-related 
outcomes controlling for the other mindfulness facets and demographic covariates. Although 
not shown for reasons of parsimony, the mechanisms latent variable was allowed to 
correlate with distress intolerance, acting with awareness was allowed to correlate with the 
other four facets of mindfulness, and demographic covariates (gender, race, ethnicity, age, 
and school) were included as covariate predictors of all variables in the model and allowed 
to correlate with each other.
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Depicts the unique direct associations of non-judging of experience on decentering, 
mechanisms (self-regulation, cognitive/behavioral flexibility, and purpose in life), and 
health-related outcomes controlling for the other mindfulness facets and demographic 
covariates. Although not shown for reasons of parsimony, the mechanisms latent variable 
was allowed to correlate with distress intolerance, non-judging was allowed to correlate with 
the other four facets of mindfulness, and demographic covariates (gender, race, ethnicity, 
age, and school) were included as covariate predictors of all variables in the model and 
allowed to correlate with each other.
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